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Abstract
We investigate the effect of disasters and fisheries policy announcements on the
value of large fishing companies. These companies are highly relevant for global fish
production and marine ecosystems. Financial markets reveal how investors perceive
and appreciate news about disasters and policy announcements. This can affect the
financial value of the fishing companies. We use a sample of 87 events and investi-
gate how shocks affect the market value of 42 firms. It shows that earthquakes sig-
nificantly affect fishing companies' market returns. Further, it shows that listed
fisheries are especially sensitive to disasters and that earthquakes have more pro-
nounced effects than oil spills. Other event types trigger marginally significant
responses or none at all.
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1 | INTRODUCTION
Both ecosystems and businesses are sensitive to shocks. For marine
ecosystems and fisheries, Lindegren and Brander (2018) discuss the
impact of environmental shocks. Examples are fishery collapses, natu-
ral disasters, oil spills, policy changes, aquaculture disease outbreaks,
and price spikes. Disruptions and conflicts may affect consumers
(Block et al., 2004), fishers and fisheries (Brewer, Cinner, Fisher,
Green, & Wilson, 2012), markets (Belz & Schmidt-Riediger, 2010;
Pavlovich & Akoorie, 2010), supply chains (Lim-Camacho et al., 2017),
and ecosystems (Smith et al., 2017; Søgaard & Madsen, 2007), as well
as financial investors (Jouffray, Crona, Wassénius, Bebbington, &
Scholtens, 2019). It is the latter stakeholder we are primarily inter-
ested in. In this regard, we focus on fisheries. The Food and Agricul-
ture Organization (FAO) (2016) estimates that the economic impact of
such hazards on the fisheries and aquaculture sector in the period
2003–2013 was about 1.7 billion US dollars.
Several studies investigate how shocks influence the fisheries
(e.g., Armengol, Castillo, Ruiz-Mallén, & Corbera, 2018; Brewer
et al., 2012; Crona, Van Holt, Petersson, Daw, & Buchary, 2015;
Ward, Possingham, Rhodes, & Mumby, 2018). Leadbitter and
Benguerel (2014) study how tuna fisheries try to cope with sustain-
ability. An alternative approach is to evaluate the effect on stock
prices of listed fisheries (please realize that the word stock in this
paper exclusively relates to the shares of the company, not to marine
resources) and hence their market value. Listed companies in marine
fishing and aquaculture are large-scale companies with high relevance
for world fish production and its environmental and social impact as
they show to dominate catch and processing in most commercial spe-
cies (Österblom et al., 2015). These companies are not representative
for the fisheries as a whole, but they dominate the industry (Jouffray
et al., 2019). They have the unique ability to capitalize and monopolize
marine resources (see Blasiak, Jouffray, Wabnitz, Sundström, &
Österblom, 2018). By studying how their investors respond, we
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analyze the effect of disasters and policy change announcements on
firm value. We also investigate whether particular event or firm char-
acteristics are relevant in this regard.
By focusing on stock prices and returns, we relate to the role
of investors. Galaz, Crona, Dauriach, Scholtens, and Steffen (2018)
show that equity investment is a crucial means for leverage, espe-
cially in relation to environmental and social change. Shareholders
have strong and clear (pecuniary) incentives to process information
that is relevant for firm performance. However, because of investor
myopia, this pricing need not necessarily be efficient from an eco-
nomic, environmental, or social perspective (Mayer, 2017). Finance
theory assumes that a firm's expected profitability is reflected in its
stock price. It also assumes that all new information immediately
translates into the pricing of firms' financial assets. Events that
affect profitability will affect the stock price and, hence, the market
value of the firm (defined as the firm's stock price times the num-
ber of stocks in circulation). Unexpected changes in stock returns
related to a specific event inform about market expectations
regarding the impact of this event. As such, the market response to
a particular event informs about the value relevance and the viabil-
ity of the firm in relation to this event (Malkiel & Fama, 1970). In
finance, it is a black box as to how exactly the investment commu-
nity arrives at their decision; the overall process is directly reflected
in the financial markets, which yields equilibrium outcomes
(Malkiel & Fama, 1970). Thus, stock prices and stock market value
inform about the perception of the investment community regard-
ing the financial value of fisheries companies and their growth
opportunities. If different categories of events have different
impacts on fishing companies' stock returns, abnormal stock market
returns inform to which event types firms might be most sensitive
in terms of firm value and business viability. The finance approach
is widely used to assess the impact of very different events on firm
and industry performance (e.g., McWilliams & Siegel, 1997). As the
performance of large companies translates into their stock market
performance, this perspective informs the fisheries industry and
audience. Further, it is important to realize that the valuation of
firms influences their cost of equity capital and as such their
finance and investment decisions.
This paper aims to contribute to a better understanding of the
sensitivity of the fishing and aquaculture industry to global environ-
mental change. We do so by examining the effect of disruptions and
conflicts on the value of the dominant fishing companies as measured
by their stock returns and by taking the shareholder perspective. The
FAO's (2016) assessment focuses on the impact of disasters in a very
generic way, and Gephart, Deutsch, Pace, Troell, and Seekell (2017)
investigate very heterogeneous disturbances. We aim to complement
the literature by examining earthquakes, oil spills, and positive and
negative policy shocks along different firm attributes (see also
Karman, 2020; Lindegren & Brander, 2018). We divide them in dis-
tinct groups and investigate the response of financial investors. The
objective of this study is to test whether shocks influence listed fish-
eries' market value. If so, investors regard large fishing companies to
be sensitive to such shocks.
The following section provides the materials and methods of this
study. Section 3 discusses the findings and their implications. Sec-
tion 4 concludes.
2 | METHODOLOGY AND DATA
To assess the impact of disasters and policy announcements on fish-
ing companies' stock market returns, we use two types of data. First,
we compile a sample for both categories of events and their charac-
teristics; this is detailed below. Second, we collect data for all listed
fisheries to allow for the event-study analysis, which requires stock
market information. We detect 42 listed fisheries (see Appendix D).
Half of these are listed at the Tokyo Stock Exchange in Japan. Nor-
way is the country that ranks second in this regard with six listed
companies, and Chile ranks third with three companies. In total, the
listed fisheries are from 12 countries. Two thirds of the sample firms
have a listing on an Asian stock exchange, and about one fifth of the
sample firms have so in Europe. The remaining 10% is listed on an
American exchange.
To allow for replication of the sample, we require that the events
are selected with the help of clear criteria (Brown & Warner, 1980,
1985). To this extent, we use the following qualifications to include an
event in the sample (Gephart et al., 2017; MacKinlay, 1997). For natu-
ral disasters, we require the event occurred on a specific date; this
ensures the applicability of the event-study method. Further, the
event occurred in a country that borders an ocean, sea, or lake larger
than 50,000 km2, to ensure that disasters have a potential direct
impact on fishing companies. Third is that the event resulted in dam-
ages of over 25 million US dollars, adjusted for inflation, to ensure
that disasters are significant enough to potentially have an impact on
fishing companies' returns. With respect to policy announcements, we
also require a specific date of occurrence. Further, the event consti-
tutes a change in policy that aims to regulate the fisheries and is
acknowledged and/or reported by a government or (inter)national
organization with legislative and/or executive competence in the fish-
eries and aquaculture sector. This ensures that policy announcements
are significant enough to influence the fishing companies' stock
returns and that their existence is verifiable. The value of a firm
derives from all its activities and operations (Malkiel & Fama, 1970).
An event may affect a firm's operations in some locations, but not
everywhere. The research design of the event study allows us to con-
clude whether or not a particular event has a significant influence on
firm value (Brown & Warner, 1980).
We select disasters from worldwide significant natural hazard
databases provided by the US National Oceanic and Atmospheric
Administration (NOAA, 2019; https://www.ngdc.noaa.gov/hazard/),
which contain global data on earthquakes, tsunamis, and volcanic
eruptions and oil spills from International Tanker Owners Pollution
Federation (ITOPF, 2019; https://www.itopf.org/knowledge-resour
ces/data-statistics/statistics/) and the Accidental Oil Discharges from
United Nations Environmental Programme (UNEP, 2019; http://oils.
gpa.unep.org/facts/oilspills.htm). To select policy events, we consult
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press releases by the fisheries department of the European Commis-
sion and the fisheries department of the NOAA. Both organizations
not only report on fishing events from their respective regions but
also report on significant fishing events from around the world. As a
result, we end up with 87 events for the period 1989–2016. This
relates to 46 disasters and 41 policy announcements. The list of
events and event dates is in Appendix A. Appendinces B and C detail
the disasters and policy announcements, respectively. For the
announcements, we qualify the exact policy as well as whether it is
reckoned as positive or negative for fishing companies at the short to
medium term, as seen from a purely financial (company) perspective.
Next, we require financial market data about fisheries. To this
extent, we rely on Thomson Reuters Datastream, which manages an
international database of all listed companies and financial markets.
Given that we want to assess financial investors' perception, we
investigate all listed fisheries. This results in a sample of 42 companies
(see Appendix D, which has data relating to year 2016). We also use
the stock market index returns of the countries in which they are situ-
ated (Campbell, Cowan, & Salotti, 2010). Our sample includes the
listed “keystone actors” (Österblom et al., 2015). These keystone
actors dominate all segments of seafood production, operate through
an extensive global network of subsidiaries, and are profoundly
involved in fisheries and aquaculture decision making. Of the key-
stone actors, only EWOS and Skretting are unlisted. Thus, although
our sample is not representative for all fisheries, it includes the largest
companies within the industry as well as most keystone actors, which
are regarding as leading the industry (Österblom et al., 2015). Of
course, this implies that we cannot generalize the results. However,
we focus on all companies in the industry with a quotation on the
stock market and as such are able to assess how investors appreciate
their value in case these companies face disaster and policy shocks.
The total return index is the most appropriate measure of perfor-
mance of a firm, because it assumes that all dividend distributions are
reinvested in a stock, in addition to tracking that stock's price move-
ments (Brown & Warner, 1985). The calculation of the total return
index is based on the price series of the stocks and the dividends paid
by the companies to their shareholders. It corrects for any stock splits
that might have occurred.1 As a proxy for countries' market returns,
we used total return indices of the main stock exchange of each coun-
try (Campbell et al., 2010). These market returns reflect the overall
economic conditions and expectations in the markets where the listed
firms are situated. We estimate expected returns in relation to the
risk of the market and the firm. Appendix D reports the firm-specific
data; market information is from Thomson Reuters Datastream, a
proprietary database.
Our methodology is rooted in modern finance theory, which
assumes that stock prices reflect the discounted sum of all expected
future cash flows, indicating that only unexpected information can
influence firm value (Fama, 1970). The information about issues that
might affect the value of the firm will affect stock prices and returns.
This can precede the actual occurrence of the event. For example,
the announcement, or even rumor, of a merger of companies already
triggers a response from investors, whereas the actual operation
usually does not (Brown & Warner, 1985). The framework we use
(the market- and risk-adjusted returns model) assumes that the equi-
librium outcome of the financial market participants does include all
available information at the point in time that the (pricing) decision is
made and that they do not systematically err. We acknowledge that
on hindsight market pricing is not always efficient; the methodology
focuses on the short-term impact of the news (i.e., event). To assess
longer term effects of the disasters and policy announcements,
structural modeling is the preferred approach, and the event study
methodology is not suitable. This requires a theoretical framework
next to sufficient data about the variables of interest and the
covariates. At this stage, both seem to go missing. Therefore, we
concentrate on the short-term effects of news about disasters and
policy on listed fisheries.
In line with the literature, we differentiate between the estima-
tion window and the event window (MacKinlay, 1997). The former is
used to estimate the expected (normal) returns. In the event window
the shocks occur on the event day (Day 0). We relate the actual
returns to the expected returns, the difference being the abnormal
returns (ARs). Formally, the AR of firm i on day t is
ARit =Rit−E Ritð Þ,
where
E Ritð Þ= αi + βiRmt + εit,
E εitð Þ=0:
Here, the alpha relates to firm-specific risk and the beta to the
sensitivity of the stock to the market. Rmt is the return on the stock
market on day t (stock markets are closed on weekends and holidays,
so days relate to trading days), that is, the benchmark that reflects
overall stock market performance and conditions. We estimate
expected returns with the help of the market model. This model
relates firms' stock returns to the return of the stock market portfolio.
The overall economic situation is assumed to be reflected in the Rmt in
this model (Brown & Warner, 1985). Under general conditions,
ordinary least squares regression is an appropriate method to estimate
the intersection and slope parameters of firms' stock returns
(MacKinlay, 1997). The market model parameters are based on
firm and market returns in the estimation window (Brown &
Warner, 1985). Because the average of firms' actual returns in the
estimation window is equal to their expected returns, average ARs
(AARs) in the estimation window are equal to 0. This implies that the
objective of this event study is to test whether ARs in the event win-
dow are significantly different from 0.
To arrive at the results, we first need to calculate the AAR. This
AAR, for n firms on day t, is calculated as
1For example, a two-for-one stock split takes an existing share and splits it into two,
adjusting the price by half. Similarly, a five-for-one stock split takes one share and splits it
into five new shares. The price for this split is adjusted—or divided—by five.
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AARt =
1
n
Xn
i=1
ARit:
Furthermore, the cumulative AR (CAR) of firm i over the event
window from day D1 to Dd is
CARi, D1,Ddð Þ =
XDd
t=D1
ARit,
whereas the cumulative AAR (CAAR) for n firms over the event win-
dow is
CAAR D1,Ddð Þ =
1
n
Xn
i=1
CARi, D1,Ddð Þ:
To assess the impact of disasters and policy announcements on
firms' stock returns, we test the ARs during the event window for
their statistical significance in the event window. In particular, we
want to find out whether they significantly differ from 0 (see Camp-
bell et al., 2010). For disasters, it is most of the times clear what
the event date is. With announcements, there can be some
confusion about when interested parties know about the new pol-
icy. In order to allow for a comparison of influence of disasters and
polices, the event windows have to be identical. Therefore, we opt
for a 7-day event window: from day t = −3 to t = 3, with t = 0
being the event day. This window allows all market participants to
process the news regarding the event and to gauge how news
affects the value of the firm. Of course, we are particularly inter-
ested in the market response on the event day and the days close
after. The estimation window consists of 120 days from day t = −
123 to t = −4 and represents the period prior to the event window.
This allows for the appropriate estimation of expected or normal
stock market returns in the subsequent event window (Brown &
Warner, 1980, 1985; MacKinlay, 1997). Thus, in total, we investi-
gate the stock market for 127 trading days with each event.
Table 1 gives an overview of the descriptive statistics of the
alphas, betas, and AARs regarding all firms affected, in the estimation
and event window. This is for the sample as a whole, as well as for the
subsamples of disasters and policy announcements. The alphas are
not significantly different from 0, and the betas reveal the fishing
companies are quite insensitive to the market in general. As expected,
the mean AAR in the estimation window is equal to (approximately)
0. In contrast, the mean AAR in the event window is not equal to
TABLE 1 Descriptive statistics for the average abnormal returns
Alpha Beta AAR (estimation window) AAR (event window)
All (262 obs)
Mean 0.0005 0.4209 0.0000 −0.0019
Median 0.0004 0.3290 0.0000 −0.0001
Maximum 0.0052 1.8001 0.0000 0.0403
Minimum −0.0092 −0.3946 0.0000 −0.0731
Standard deviation 0.0018 0.4419 0.0000 0.0114
Skewness −1.1936 0.8743 0.1788 −2.0380
Kurtosis 8.0877 3.1046 6.5446 13.811
Disasters (182 obs)
Mean 0.0004 0.4296 0.0000 −0.0028
Median 0.0004 0.3263 0.0000 −0.0002
Maximum 0.0052 1.8001 0.0000 0.0403
Minimum −0.0092 −0.3947 0.0000 −0.0731
Standard deviation 0.0017 0.4657 0.0000 0.0131
Skewness −1.0993 0.9315 0.3455 −1.8017
Kurtosis 8.4988 3.1880 6.3943 10.900
Policy (80 obs)
Mean 0.0008 0.4013 0.0000 0.0000
Median 0.0007 0.3682 0.0000 0.0000
Maximum 0.0041 1.2102 0.0000 0.0194
Minimum −0.0071 −0.0826 0.0000 −0.0180
Standard deviation 0.0018 0.3845 0.0000 0.0056
Skewness −1.4607 0.5264 −0.6878 0.4557
Kurtosis 7.7908 1.9673 5.4523 5.2481
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0, foreboding that the AARs is not affected by the events (Brown &
Warner, 1980, 1985. Whether this indeed the case has to be decided
based on formal tests. We do so by using both parametric and non-
parametric tests (Campbell et al., 2010).
3 | RESULTS
Table 2 reports the AARs and the CAARs in the event window and
the accompanying test results relating to the two types of events
(disasters and policy shocks). As the AARs in the case of disasters are
much larger in absolute terms than with policy shocks, these results
reveal that there is a much more pronounced market response to
disasters than to policy announcements. The null hypothesis is that
AARs are equal to 0. We can reject this hypothesis: Table 2 shows
that for firms affected by disasters, the AARs on Days 0, 1, 2, and
3 are significantly different from 0. Hence, the results suggest that
disasters have a significant impact on firms' AARs. This contrasts with
the results for the policy shocks, which turn out to be insignificant.
Table 2 also shows the test results of the CAAR of firms in the event
window. These suggest that firms affected by disasters had CAARs
significantly below 0, indicating disasters negatively affected firms'
stock returns. However, the CAARs of policy announcements are
insignificant. This might be because we study very different types of
policy. In the next section, we will further detail this to find out if this
matters indeed. We also establish that the difference between the
response to policy shocks and disasters is significantly different from
each other on Days 1 and 2 in the event window, namely, about 1%
(at the 5% significance level). The comparison of the CAARs shows
that the response to disasters is significantly more negative than that
to policy shocks. The differential is about 2% (at a 5% level of signifi-
cance). We conclude that financial investors in fisheries do signifi-
cantly and negatively respond to disasters but not to policy
announcements.
We now go into more detail regarding subsets of events and
firms. In particular, we discuss the type of disaster (earthquakes and
spills), the type of policy (positive and negative polices), and whether
the firm is substantially involved in aquaculture. In addition, we briefly
reflect upon timing of the events, firm size, and geography. Table 3
provides a general overview of the findings from our research. The
main underlying results are in Appendix E.
3.1 | Earthquakes and spills
We first differentiate investors' response to earthquakes and spills
(Table E1). It appears that markets respond in a marginally significant
negative way to spills on the event day only. However, they respond
much stronger to earthquakes. This is especially evident when analyz-
ing the CAARs. When we explicitly test for differences between the
response to earthquakes and spills, we find that these are highly sig-
nificant. This suggests that investors in fishing companies respond
much stronger to news about earthquakes than to those about spills:
earthquakes significantly and substantially reduce the market value of
fishing companies; spills do only marginally do so. This might relate to
the severity of the events: earthquakes are more impactful than spills.
Earthquakes may for example result in landslides and tsunamis. Land-
slides can cause smothering, that is, covering of fish and plants by
thick substances that smother them and block sunlight. Landslides
may also result in pollution and eutrophication. Tsunamis can severely
TABLE 2 Comparing policies and disasters ([Cumulative] average abnormal returns [percentages] and test statistics [probability values] of
parametric and nonparametric tests)
Policies Disasters Difference: disaster policies
Day AAR
Parametric
test p value
Nonparametric
test p value AAR
Parametric
test p value
Nonparametric
test p value AAR
Parametric
test p value
Nonparametric
test p value
−3 0.0016 0.4747 0.6487 −0.0010 0.4790 0.0852 −0.0026 0.3224 0.1603
−2 0.0009 0.5967 0.5043 0.0004 0.7589 0.8699 −0.0004 0.8431 0.4736
−1 −0.0022 0.2312 0.2791 0.0020 0.2716 0.2986 0.0042 0.1658 0.1587
0 −0.0008 0.6355 0.9712 −0.0039 0.0499 0.0179 −0.0031 0.3411 0.2017
1 −0.0008 0.6551 0.4029 −0.0109 0.0002 0.0015 −0.0101 0.0282 0.1587
2 0.0000 0.9957 0.9443 −0.0113 0.0020 0.0755 −0.0113 0.0434 0.3129
3 0.0016 0.4582 0.8603 0.0055 0.0385 0.5102 0.0039 0.3583 0.6204
Period CAAR
Parametric
test p value
Nonparametric
test p value CAAR
Parametric
test p-value
Nonparametric
test p value CAAR
Parametric
test p value
Nonparametric
test p value
[0, 3] −0.0001 0.9777 0.9136 −0.0207 0.0002 0.0010 −0.0206 0.0167 0.0663
[1, 3] 0.0007 0.8288 0.7965 −0.0167 0.0006 0.0028 −0.0175 0.0221 0.1213
For all parametric tests, we have a Student t test; for the nonparametric tests, we use the Wilcoxon sign test for one sample tests and the Wilcoxon rank
sum test in the case of two samples tests. The test results are transformed in probability values, accounting for the degrees of freedom.
Abbreviations: AAR, average abnormal return; CAR, cumulative abnormal return.
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harm fish and marine ecosystems. Spills usually are local. With our
sample of large, internationally operating firms, the effect of fishing
companies' activities in a specific location only have a small influence
on overall operations.
3.2 | Negative and positive policy
We also differentiate between negative and positive policies, as it
might be that the nonsignificance of the market response to policy
shocks (see Table 2) results from the effect of the two cancelling each
other out. To this extent, we divide the policy announcements in two
groups: positive and negative announcements, where we base the
decision about whether an announcement is positive or negative on
their direct impact on firm profitability. Thus, for example, a policy
that aims at improving the sustainability of fisheries in a particular
area by limiting current fishing rights is qualified as a negative policy.
As such, we qualify 22 policies as positive and 19 as negative
(Appendix C). We investigate how investors in fisheries companies
respond to negative and positive policy announcements and test
whether any differential in their response is significant from a statisti-
cal point of view (see Table E2). We find that markets respond in a
marginally significant and positive way to positive policies on the first
day after the policy announcement. With the CAARs [1; 3], we detect
a marginally significant response to negative policies. The differential
between positive and negative shocks is only significant on day one in
the event window with AARs and for [1; 3] with CAARs. Therefore, it
appears that the differentiation between positive and negative poli-
cies does only slightly help explain the nonsignificant results for policy
shocks in Table 2. In several cases, the signs of the ARs with positive
and negative policies have opposite signs. However, the difference is
not always significant. There are insufficient cases to specify if and
how other policy characteristics might play a role.
3.3 | Aquaculture
Given the advance of aquaculture (FAO, 2016), we wonder if there is
a difference in the appreciation of investors to shocks regarding firms
that are high or low in aquaculture. To this extent, we split the sample
firms in two groups. The split results from the mean fraction of aqua-
culture in total turnover. As such, fisheries are either qualified as HI,
when they have above average fraction of aquaculture, or LO, when
they have below average fraction of aquaculture business in their
turnover (see Appendix D). We first investigate how the two groups
respond to all events in general and then zoom in on event character-
istics. Thus, first, we differentiate between the responses of investors
in firm either high or low in aquaculture to policy shocks and disasters
(Table E3). It appears that being high or low in aquaculture is not a dis-
tinguishing feature, as we do not observe any statistical significance.
Next, we differentiate along event characteristics. The comparison as
to how firms high or low in aquaculture respond to spills and
TABLE 3 Overview of the results
Analysis
Significant
difference? Qualification Results are reported in
Disasters versus policy shocks YES Markets respond much stronger to disasters
than to policy shocks.
Table 2
Spills versus earthquakes YES Markets respond stronger to earthquakes; they
respond to both types of events, but only
marginally so to spills.
Table E1
Positive versus negative policy shocks YES Marginally so. Markets respond stronger to
negative than to positive policy shocks.
Table E2
Firms high versus firms low in aquaculture NO No significant differences in the response to
disaster and policy shocks.
Table E3
Disasters with firms high versus firms low in
aquaculture
YES Marginally so. Firms low in aquaculture respond
significant to spills; those high do not so, but
they respond stronger to earthquakes.
Table E4
Positive and negative policy shocks with firms
high versus firms low in aquaculture
YES Marginally so. Firms low in aquaculture respond
to positive policy shocks on Day 1. Firms high
seem insensitive.
Table E5
Recent versus old events YES Marginally so. Markets did respond slightly more
pronounced to old events. Based on very
small subsample.
Not available upon
request.
Large versus small firms NO Based on very small subsample. Not available upon
request.
European versus Asian firms NO Based on very small subsample. Not available upon
request.
Japanese versus Chinese firms NO Based on very small subsample. Not available upon
request.
6 SCHOLTENS AND OUEGHLISSI
earthquakes is in Table E4. Firms low in aquaculture respond slightly
more to spills than firms high in aquaculture do. For earthquakes, it is
the other way round. We also compare the sensitivity of stocks of the
two types in relation to negative and positive policy shocks (Table E5).
Here, we arrive at the same results as in the main analysis. An excep-
tion is the differential in the response to the two policy types with
firms low in aquaculture, which shows a significant difference in the
response on Days 0 and 1.
In addition to these results, we discuss our findings for some
other attributes of the events, which are not reported for the sake
of brevity. First, we compare “old” events with “recent” ones. To
this extent, we divide all events in three equally sized groups and
compare the response to events in the first (oldest: until 2006) and
third (most recent: from 2013 onwards). Thus, we leave out one
third of the observations. We observe a (marginally) significant dif-
ference between group one and three: The response to the oldest
events is slightly stronger than to ones that are more recent. This
might suggest that investors already price (discount) the influence
of shocks.
Next, we investigate the responses of investors to events regard-
ing firm size. Here, we compare the responses of the 15 largest firms
with those of the 15 smallest firms (and leave out the 12 firms that
are in between in order to have a clear distinction between small and
large). Here, we do not detect a significant difference in the ARs of
the two groups. We want to point out that this should not be a sur-
prise as in fact all firms with a listing on a stock exchange already are
relatively large firms.
We also compare the response of investors to events with
European firms with those with Asian firms, and we compare Japa-
nese and Chinese firms. In both cases, we do not arrive at signifi-
cant differences in the response of financial markets to news about
these subgroups.
We conclude that disasters, and earthquakes in particular, have a
statistically significant effect on fishing companies' stock returns. We
detect a marginal difference in the response to positive vis-à-vis nega-
tive policy announcements. This means that investors assume that
these events influence the profitability and therefore value and busi-
ness viability of fishing companies. Firm attributes do not seem to
matter much from the investor perspective. We do find, however, that
firms low in aquaculture show a slightly more pronounced response to
(negative) policies, whereas firms high in aquaculture seem to respond
somewhat stronger to earthquakes than to spills. As such, our study
provides quantitative evidence for the assertion that disasters should
be taken into consideration when it comes to assessing the sensitivity
of fisheries and aquaculture. From the perspective of financial market
participants, fisheries are deemed to be quite resilient to policy
announcements but not to disasters.
4 | CONCLUSION
Shareholders are interested in the influence of shocks on the value of
their stocks. The aim of our study was to examine the effect of
disasters and policy announcements on fishing companies' stock mar-
ket returns. To do so, we investigated how investors appreciate the
effect of such events on firm value. This perspective is highly relevant
for companies that seek to expand their business, as they require
financial markets for financing such expansion. Investing is an impor-
tant instrument for leverage of companies (see Galaz et al., 2018);
financial investors value companies, and we studied how disasters and
announcements influence how they valuate firms. As such, we
focused on the sensitivity of shareholders in large companies that play
a dominant role in global fisheries and have a disproportionate impact
on the sustainability of marine resources (Blasiak et al., 2018; Jouffray
et al., 2019; Österblom et al., 2015) to shocks.
Using a sample of 87 events (shocks) that potentially affect
42 internationally listed fishing companies, we performed an event
study to detect the effects of disasters and policy announcements on
their stock market returns. We investigated whether the companies'
returns did react in a significant manner to these events and whether
particular attributes of events and/or firms did matter in this respect.
Especially earthquakes had a very pronounced impact on firms' stock
returns. However, that spills and the differential between negative
and positive policy announcements did only have a marginal influence.
Markets responded significantly differently to disasters than they do
to announcements. In most other instances, we found that financial
market investors do not seem to differentiate much between the
impact of various shocks on firms with different characteristics such
as size, location, and business type (high or low in aquaculture). There-
fore, we may conclude that financial investors differentiate between
the origins of shocks but do not seem to assume that firm characteris-
tics matter much regarding listed firms' sensitivity to shocks. This
allows for leveraging in relation to social and environmental change in
the industry (see Galaz et al., 2018). As such, we feel that we contrib-
uted to the knowledge about human (business) and policy dimensions
of global environmental change from a finance perspective. It showed
that finance theory and practice also can help inform about conse-
quences of (responses to) global environmental change (see also
Lindegren & Brander, 2018).
Our approach and findings complement the ecosystem perspec-
tive regarding the impact of shocks on fisheries (Smith et al., 2017;
Ward et al., 2018). The investor perspective we pursued especially
informs the financial market appreciation of the resilience of listed
fisheries to external shocks. Exactly these companies are the keystone
actors that drive or hamper change in the industry (Blasiak
et al., 2018; Österblom et al., 2015).
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APPENDIX A.
TABLE A1 List of events
Event number Date (MM-DD-YYYY) Category (disaster, policy) Country/territory affected
1 10-1-1989 Disaster USA
2 10-18-1991 Disaster USA
3 6-29-1992 Disaster USA
4 4-25-1993 Disaster USA
5 6-28-1993 Disaster USA
6 1-17-1995 Disaster USA
7 8-8-1995 Disaster USA
8 7-11-1996 Disaster China
9 10-23-1997 Disaster China
10 2-3-1998 Disaster China
11 1-10-1999 Disaster China
12 11-1-1999 Disaster China
13 11-19-1999 Disaster China
14 1-14-2000 Disaster China
15 8-21-2000 Disaster China
16 9-3-2000 Disaster USA
17 2-28-2001 Disaster USA
18 5-23-2001 Disaster China
19 11-3-2002 Disaster USA
20 5-26-2003 Disaster Japan
21 7-21-2003 Disaster China
22 7-25-2003 Disaster Japan
23 9-25-2003 Disaster Japan
24 10-25-2003 Disaster China
25 12-22-2003 Disaster USA
26 3-24-2004 Disaster China
27 10-23-2004 Disaster Japan
28 10-15-2006 Disaster USA
29 6-2-2007 Disaster China
30 7-16-2007 Disaster Japan
31 5-12-2008 Disaster China
32 4-6-2009 Disaster Italy
33 10-20-2009 Policy USA, Mexico
34 2-8-2010 Policy USA
35 2-27-2010 Disaster Chile
36 4-10-2010 Policy USA
37 4-13-2010 Disaster China
38 9-3-2010 Disaster New Zealand
39 2-21-2011 Disaster New Zealand
40 3-11-2011 Disaster Japan
41 4-2-2011 Policy USA
42 5-21-2011 Policy EU
43 6-13-2011 Disaster New Zealand
44 1-1-2012 Policy USA
(Continues)
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TABLE A1 (Continued)
Event number Date (MM-DD-YYYY) Category (disaster, policy) Country/territory affected
45 1-11-2012 Policy USA, Colombia, Ecuador, Ghana, Italy, Mexico,
Panama, South-Korea, Spain, Tanzania, Venezuela
46 1-18-2012 Policy Norway
47 5-17-2012 Policy Denmark
48 5-29-2012 Disaster Italy
49 5-31-2012 Policy USA, EU
50 6-29-2012 Disaster China
51 7-5-2012 Policy USA, Mexico
52 7-11-2012 Policy Japan, EU
53 8-1-2012 Policy Denmark, Germany, Ireland, Spain, France, Lithuania,
Netherlands, Poland, Portugal, UK
54 8-23-2012 Policy USA
55 9-7-2012 Disaster China
56 9-13-2012 Policy USA
57 10-9-2012 Policy EU
58 10-24-2012 Policy EU
59 1-28-2013 Policy USA
60 2-20-2013 Policy USA
61 3-12-2013 Policy Norway
62 3-14-2013 Policy Denmark
63 4-18-2013 Disaster USA
64 5-14-2013 Policy EU
65 5-27-2013 Policy EU
66 7-10-2013 Policy USA
67 7-17-2013 Policy EU
68 7-21-2013 Disaster China
69 8-8-2013 Policy EU
70 8-20-2013 Policy Denmark
71 8-23-2013 Policy USA
72 10-25-2013 Policy Norway, Sweden, Denmark
73 10-30-2013 Policy EU
74 2-13-2014 Policy USA
75 3-23-2014 Policy Denmark
76 4-21-2014 Policy Thailand
77 6-11-2014 Policy Denmark
78 6-27-2014 Policy USA
79 8-7-2014 Policy EU
80 8-18-2014 Policy Denmark
81 8-24-2014 Disaster USA
82 10-28-2014 Policy EU
83 12-1-2014 Policy USA, Mexico
84 12-4-2014 Policy Norway
85 12-17-2014 Policy EU
86 9-16-2015 Disaster Chile
87 4-15-2016 Disaster Japan
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APPENDIX B.
TABLE B1 Characteristics of disaster events
# Date (DD-MM-YYYY) Country or Territory affected Type Estimated size of damagea
1 1-10-1989 USA Spill 358,000
2 18-10-1991 USA Spill 5,600,000
3 28-6-1992 USA Spill 33,500
4 25-4-1993 USA Spill 75,000
5 28-6-1993 USA Spill 92,000
6 17-1-1995 USA Spill 40,000,000
7 8-8-1995 USA Spill 250,000
8 11-7-1996 China Spill 36,100
9 23-10-1997 China Spill 80,000
10 3-2-1998 China Earthquake 506,000
11 10-1-1999 China Earthquake 285,500
12 1-11-1999 China Spill 44,000
13 19-11-1999 China Spill 70,000
14 14-1-2000 China Spill 73,500
15 21-8-2000 China Spill 43,000
16 2-9-2000 USA Spill 50,000
17 28-2-2001 USA Earthquake 2,000,000
18 23-5-2001 China Spill 36,000
19 3-11-2002 USA Spill 56,000
20 26-5-2003 Japan Spill 233,000
21 21-7-2003 China Spill 75,000
22 25-7-2003 Japan Spill 411,000
23 25-9-2003 Japan Spill 90,000
24 25-10-2003 China Spill 40,000
25 22-12-2003 USA Spill 300,000
26 24-3-2004 China Spill 74,000
27 23-10-2004 Japan Earthquake 28,000,000
28 15-10-2006 USA Spill 73,000
29 2-6-2007 China Spill 310,000
30 16-7-2007 Japan Earthquake 12,500,000
31 12-5-2008 China Earthquake 86,000,000
32 6-4-2009 Italy Earthquake 2,500,000
33 27-2-2010 Chile Earthquake 30,000,000
34 13-4-2010 China Spill 500,000
35 3-9-2010 New Zealand Earthquake 6,500,000
36 21-2-2011 New Zealand Earthquake 15,000,000
37 11-3-2011 Japan Earthquake 220,085,456
38 13-6-2012 New Zealand Earthquake 3,000,000
39 29-5-2012 Italy Earthquake 15,800,000
40 29-6-2012 China Spill 68,000
41 7-9-2012 China Spill 1,000,000
42 18-4-2013 USA Spill 100,000
43 21-7-2013 China Earthquake 5,249,476
44 24-8-2014 USA Spill 700,000
(Continues)
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APPENDIX C.
TABLE B1 (Continued)
# Date (DD-MM-YYYY) Country or Territory affected Type Estimated size of damagea
45 16-9-2015 Chile Earthquake 600,000
46 15-4-2016 Japan Earthquake 4,600,000
aDamage in terms of thousand US dollars.
Sources: International Tanker Owners Pollution and UNEP Accidental Oil Discharges.
TABLE C1 Characteristics of policy events
#
Date
(DD-MM-YYYY) Country/Territory affected Description Negative Positive
1 20-10-2009 USA, Mexico Gulf of Mexico Individual Fishing Quota
(IFQ) Program Announcements
1 0
2 8-2-2010 USA Recovery plan for certain marine species
and protection programs to marine
mammal
1 0
3 10-4-2010 USA New restrictions on taking Fish 1 0
4 2-4-2011 USA NOAA designed critical habitat for Cook
Intel Beluga whale
1 0
5 21-5-2011 EU A decision has been taken to close the
fishery for mackerel
1 0
6 1-1-2012 USA United States tightens fishing policy,
setting 2012 catch limits for all
managed species.
1 0
7 11-1-2012 Colombia, Ecuador, Ghana, Italy, Mexico, Panama,
South-Korea, Spain, Tanzania, USA, Venezuela
IUU fishing regulation 0 1
8 18-1-2012 Norway Norway's agreements with the European
Union
1 0
9 17-5-2012 Denmark The Danish government changes from a
quota allocation based on landings to a
system based on catches.
0 1
10 31-5-2012 USA, EU Cooperation against illegal fishing
worldwide
0 1
11 5-7-2012 USA, Mexico Red snapper quota fishing 1 0
12 11-7-2012 Japan, EU European Union and Japan join forces
against illegal fishing.
0 1
13 1-8-2012 Denmark, Germany, Ireland, France, Lithuania,
Netherlands, Poland, Portugal, Spain, UK
The European Commission announced
today deductions from 2012 fishing
quotas of those Member States that
had exceeded their quotas in 2011.
1 0
14 23-8-2012 USA Support to fishing industry 0 1
15 13-9-2012 USA (NOAA) explore all possible options to
mitigate these impacts.
0 1
16 9-10-2012 EU Expansion of fishing opportunities for EU
vessels for certain deep-sea fish stocks
0 1
17 24-10-2012 EU A new Fund installed to help deliver the
objectives of the reform of the
Common Fisheries Policy to help
fishermen in the transition towards
sustainable fishing, as well as coastal
communities in the diversification of
their economies.
0 1
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TABLE C1 (Continued)
#
Date
(DD-MM-YYYY) Country/Territory affected Description Negative Positive
18 28-1-2013 USA NOAA improves internal fisheries
management.
0 1
19 20-2-2013 USA NOAA catch share programs 1 0
20 12-3-2013 Norway A Unit Quota System (UQS) introduced to
enable the owners of deep-sea trawlers,
deep-sea purse seiners, and deep-sea
long liners to transfer quotas form
scrapped vessels to one remaining
vessel.
0 1
21 14-3-2013 Denmark The Fisheries Minister announced the
unilateral setting of a catch limit of
105,230 tons.
1 0
22 14-5-2013 EU EU ministers agreed on a reform of the
EU's fishing quota system that is set on
curbing overfishing.
1 0
23 27-5-2013 EU Recovery plan for Bluefin tuna 1 0
24 10-7-2013 USA Government shutdown cuts off fishing
areas safe label on tuna products.
0 1
25 17-7-2013 EU An updated list of vessels that cannot land
or sell their fish in the EU as they have
been identified as taking part in (IUU)
0 1
26 8-8-2013 EU The European Commission has today
announced deductions from 2013
fishing quotas for those Member States
that declared having exceeded their
quotas in 2012.
1 0
27 20-8-2013 Denmark Protection of Atlantic herring 1 0
28 23-8-2013 USA NOAA deep-sea program for Coral
protection
1 0
29 25-10-2013 Denmark, Norway, Sweden The completion of negotiations on a new
agreement between the European
Union and Norway on reciprocal access
to fishing in the waters of the Skagerrak
0 1
30 30-10-2013 EU Expanded fishing opportunities for groups
of fish stocks, applicable in EU waters
and, for EU vessels, in certain non-EU
waters
0 1
31 13-2-2014 USA NOAA created a policy to better serve
American recreational saltwater anglers
and the community that rely on them.
1 0
32 23-3-2014 Denmark The Faroe fleet fishing days is cut by 10%. 1 0
33 21-4-2014 Thailand Thai Union, one of the world's largest
seafood producers, has committed itself
in 2014 to refrain from purchasing
seafood from vessels involved in
transshipments inThailand's EEZ.
0 1
34 11-6-2014 Denmark The Faroe Islands will discontinue
unsustainable fisheries in exchange for
a lift of the EU trade restrictions.
0 1
35 27-6-2014 USA NOAA announced a new policy to clarify
the decision to list species as
threatened or endangered.
1 0
36 7-8-2014 EU EU Commission moves to ban driftnet
fishing meets resistance; Russia ban.
1 0
(Continues)
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TABLE C1 (Continued)
#
Date
(DD-MM-YYYY) Country/Territory affected Description Negative Positive
37 18-8-2014 Denmark EC repeals measures adopted against the
Faroe Islands in August 2013 following
their unsustainable fishery on
Atlanto-Scandinavian herring.
0 1
38 28-10-2014 EU Expanded fishing opportunities for groups
of fish stocks, applicable in EU waters
and, for EU vessels, in certain non-EU
waters
0 1
39 1-12-2014 USA, Mexico The Gulf of Mexico Fishery Management
Council reminds recreational fishermen
the gag season closes.
1 0
40 4-12-2014 Norway EU and Norway agree on management of
shared North Sea fish stocks for 2015.
0 1
41 17-12-2014 EU EU green-lights fishing quotas. 1 0
14 SCHOLTENS AND OUEGHLISSI
T
A
B
L
E
D
1
C
ha
ra
ct
er
is
ti
cs
o
f
fi
rm
s
us
ed
in
th
e
ev
en
t
st
ud
y
#
Fi
rm
D
es
cr
ip
ti
o
n
A
qu
ac
ul
tu
re
a
M
ar
ke
t
ca
pi
ta
liz
at
io
n
(U
S$
m
ill
io
n)
C
o
u
n
tr
y/
co
n
ti
n
en
t
So
u
rc
e
H
I/
LO
%
1
A
qu
ac
hi
le
E
m
pr
es
as
A
qu
ac
hi
le
SA
is
a
C
hi
le
-b
as
ed
co
m
pa
ny
pr
im
ar
ily
en
ga
ge
d
in
th
e
aq
ua
cu
lt
ur
e
se
ct
o
r.
T
he
C
o
m
pa
ny
's
ac
ti
vi
ti
es
ar
e
di
vi
d
ed
in
to
th
re
e
bu
si
ne
ss
se
gm
en
ts
:S
al
m
o
n
an
d
tr
o
ut
,T
ila
pi
a,
an
d
F
o
o
d.
T
he
Sa
lm
o
n
an
d
tr
o
ut
di
vi
si
o
n
fo
cu
se
s
o
n
th
e
cu
lt
iv
at
io
n,
pr
o
ce
ss
in
g,
an
d
di
st
ri
bu
ti
o
n
o
f
th
e
A
tl
an
ti
c
an
d
co
ho
sa
lm
o
n,
as
w
el
la
s
se
a
tr
o
ut
.T
he
T
ila
pi
a
di
vi
si
o
n
is
re
sp
o
ns
ib
le
fo
r
th
e
fa
rm
in
g
o
f
ti
la
pi
a.
T
he
F
o
o
d
di
vi
si
o
n
in
cl
ud
es
pr
o
du
ct
io
n
o
f
fi
sh
fe
ed
.T
he
co
m
pa
ny
ho
ld
s
m
ar
in
e,
ri
ve
r,
an
d
la
ke
aq
ua
cu
lt
ur
e
co
nc
es
si
o
ns
o
n
th
e
C
hi
le
an
an
d
C
o
st
a
R
ic
an
co
as
t.
It
ex
po
rt
s
pr
o
du
ct
s
to
th
e
A
m
er
ic
a,
E
ur
o
pe
,a
nd
A
si
a.
T
h
e
co
m
pa
ny
o
pe
ra
te
s
th
ro
ug
h
a
nu
m
be
r
o
f
su
bs
id
ia
ri
es
,s
uc
h
as
A
gu
as
C
la
ra
s
SA
,A
qu
aC
hi
le
In
c,
G
ru
po
A
C
IS
A
,I
nv
er
si
o
ne
s
Sa
lm
o
ne
s
A
us
tr
al
es
Lt
da
,
Sa
lm
o
ne
s
M
au
lli
n
SA
,A
nt
ar
fo
o
d
SA
,a
nd
A
lit
ec
P
ar
gu
a
SA
.
H
I
9
9
9
9
3
C
h
ile
/A
m
er
ic
a
h
tt
p
s:
//
w
w
w
.m
ar
ke
ts
cr
ee
n
er
.c
o
m
/
E
M
P
R
E
SA
S-
A
Q
U
A
C
H
IL
E
-S
-A
-
1
0
2
0
2
8
3
3
/c
o
m
p
an
y/
2
A
us
te
vo
ll
Se
af
o
o
d
A
us
te
vo
ll
Se
af
o
o
d
A
SA
(A
U
SS
)i
s
a
N
o
rw
ay
-b
as
ed
co
m
pa
ny
en
ga
ge
d
in
th
e
o
w
ne
rs
hi
p
an
d
o
pe
ra
ti
o
n
o
f
fi
sh
in
g
ve
ss
el
s,
fi
sh
m
ea
lp
la
n
ts
,c
an
ni
ng
pl
an
ts
,f
re
ez
in
g
pl
an
ts
,s
al
m
o
n
fa
rm
in
g,
an
d
m
ar
ke
ti
ng
.T
he
co
m
pa
ny
's
ac
ti
vi
ti
es
ar
e
st
ru
ct
ur
ed
in
to
fo
ur
bu
si
ne
ss
se
gm
en
ts
:
pr
o
du
ct
io
n
o
f
fi
sh
m
ea
la
nd
fi
sh
o
il,
w
hi
ch
is
en
ga
ge
d
in
th
e
m
an
uf
ac
tu
re
o
f
fi
sh
m
ea
la
nd
o
il;
pr
o
du
ct
s
fo
r
co
ns
um
pt
io
n,
w
hi
ch
in
cl
ud
e
ca
n
ne
d
ho
rs
e
m
ac
ke
re
l,
m
ac
ke
re
l,
sa
rd
in
es
,t
un
a,
an
d
sa
lm
o
n,
in
ad
di
ti
o
n
to
pr
o
ce
ss
ed
ho
rs
e
m
ac
ke
re
lf
o
r
fr
ee
zi
ng
an
d
di
st
ri
bu
ti
o
n
o
f
fr
es
h
fi
sh
;P
el
ag
ic
N
o
rt
h
A
tl
an
ti
c;
an
d
pr
o
du
ct
io
n,
sa
le
,a
nd
di
st
ri
bu
ti
o
n
o
f
sa
lm
o
n,
tr
o
ut
,a
nd
o
th
er
se
af
o
o
d.
T
he
co
m
pa
ny
o
pe
ra
te
s
th
ro
ug
h
it
s
su
bs
id
ia
ri
es
,
in
cl
ud
in
g
A
us
te
vo
ll
E
ie
nd
o
m
A
S,
A
us
s
Sh
ar
ed
Se
rv
ic
e
A
S,
Le
ro
y
Se
af
o
o
d
G
ro
up
A
SA
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p
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p
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ra
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p
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P
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e
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p
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.m
ar
ke
ts
cr
ee
n
er
.c
o
m
/
C
E
R
M
A
Q
-G
R
O
U
P
-A
S-
1
4
1
3
1
0
7
/
co
m
p
an
y/
6
C
ha
ro
en
P
o
kp
ha
nd
F
o
o
ds
C
ha
ro
en
P
o
kp
ha
nd
F
o
o
ds
P
ub
lic
C
o
m
pa
ny
Li
m
it
ed
is
a
T
ha
ila
nd
-b
as
ed
co
m
pa
ny
en
ga
ge
d
in
th
e
o
pe
ra
ti
o
n
o
f
ag
ro
-i
nd
us
tr
ia
la
nd
in
te
gr
at
ed
fo
o
d
bu
si
ne
ss
es
.T
he
bu
si
ne
ss
es
ar
e
di
vi
de
d
in
to
tw
o
se
gm
en
ts
:t
he
liv
es
to
ck
LO
1
4
7
,8
3
4
T
h
ai
la
n
d
/A
si
a
h
tt
p
s:
//
w
w
w
.m
ar
ke
ts
cr
ee
n
er
.c
o
m
/
C
H
A
R
O
E
N
-P
O
K
P
H
A
N
D
-F
O
O
D
S-
1
0
8
5
9
5
8
0
/c
o
m
p
an
y/
16 SCHOLTENS AND OUEGHLISSI
T
A
B
L
E
D
1
(C
o
nt
in
ue
d)
#
Fi
rm
D
es
cr
ip
ti
o
n
A
qu
ac
ul
tu
re
a
M
ar
ke
t
ca
pi
ta
liz
at
io
n
(U
S$
m
ill
io
n)
C
o
u
n
tr
y/
co
n
ti
n
en
t
So
u
rc
e
H
I/
LO
%
bu
si
ne
ss
se
gm
en
t,
w
hi
ch
co
m
pr
is
es
ch
ic
ke
n,
du
ck
an
d
pi
gs
,
an
d
th
e
aq
ua
cu
lt
ur
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at
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ra
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m
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d
re
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e
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d
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e
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d
in
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m
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at
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ra
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d
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T
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m
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d
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at
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d
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ra
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ra
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ro
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b
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.
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re
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at
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at
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o
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ct
io
n
o
f
m
et
al
s
an
d
co
al
(5
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m
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e
en
vi
ro
nm
en
t.
F
o
r
th
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m
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d
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ro
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re
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ra
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ke
ti
ng
sa
lm
o
n
an
d
tr
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at
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-b
as
ed
pr
o
du
ct
s
ac
ti
vi
ty
(s
m
o
ke
d
sa
lm
o
n,
fi
sh
te
rr
in
es
,r
ill
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re
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d
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p
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c
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ra
nt
s,
ho
te
ls
,p
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ra
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d
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h
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o
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o
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d
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at
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ro
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ra
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-d
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at
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ra
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d
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f
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.
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.
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ra
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ra
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d
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w
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,c
an
ne
d
fo
o
ds
,f
is
h
sa
us
ag
es
,c
hi
ku
w
a,
de
ss
er
ts
,s
ea
so
ni
ng
s,
fr
ee
ze
-d
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d
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ra
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ra
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APPENDIX E.
TABLE E1 Comparing disaster events: spills and earthquakes
Spills Earthquakes Difference: earthquakes–spills
Day AAR
Par. test p
value
Nonpar. test p
value AAR
Par. test p
value
Nonpar. test p
value AAR
Par. test p
value
Nonpar. test p
value
−3 0.0065 0.8315 0.4934 −0.0011 0.4412 0.2395 −0.0018 0.5655 0.7337
−2 0.0012 0.5472 0.4934 0.00006 0.7523 0.9755 −0.0006 0.8394 0.9062
−1 0.0032 0.2114 0.4522 0.0035 0.1772 0.2130 0.0002 0.9396 0.8047
0 −0.0047 0.1169 0.0109 −0.0024 0.0969 0.2231 0.0023 0.4464 0.1108
1 0.0027 0.1958 0.2435 −0.0243 0.0000 0.0000 −0.0270 0.0000 0.0000
2 −0.0014 0.4769 0.2435 −0.0229 0.0000 0.0344 −0.0215 0.0060 0.4827
3 −0.0016 0.5163 0.1184 0.0125 0.0020 0.0292 0.0141 0.0065 0.0172
Period CAAR
Par. test p
value
Nonpar. test p
value CAAR
Par. test p
value
Nonpar. test p
value CAAR
Par. test p
value
Nonpar. test p
value
[0, 3] −0.0051 0.3090 0.2625 −0.0372 0.0000 0.0000 −0.0320 0.0036 0.0463
[1, 3] −0.0003 0.9275 0.7417 −0.0348 0.0000 0.0000 −0.0344 0.0007 0.0042
Abbreviations: AAR, average abnormal return; CAAR, cumulative average abnormal return.
TABLE E2 Comparing policy events: positive and negative policy announcements
Positive announcement Negative announcement Difference: positive–negative
Day AAR
Par. test p
value
Nonpar. test p
value AAR
Par. test p
value
Nonpar. test p
value AAR
Par. test p
value
Nonpar. test p
value
−3 −0.0017 0.4933 0.5186 0.0061 0.1336 0.1109 −0.0078 0.0840 0.0835
−2 0.0028 0.1593 0.2645 −0.0017 0.5635 0.7605 0.0045 0.1787 0.4456
−1 −0.0015 0.4473 0.3412 −0.0030 0.3635 0.6443 0.0014 0.6913 0.5060
0 0.0006 0.7568 0.9738 −0.0028 0.3985 0.9514 0.0034 0.3471 0.9066
1 −0.0036 0.1329 0.0570 0.0029 0.3489 0.1556 −0.0066 0.0902 0.0180
2 0.0008 0.7303 0.6776 −0.0010 0.7377 0.5476 0.0019 0.6262 0.4514
3 −0.0011 0.6748 0.2205 0.0053 0.1325 0.2260 −0.0064 0.1388 0.1066
Period CAAR
Par. test p
value
Nonpar. test p
value CAAR
Par. test p
value
Nonpar. test p
value CAAR
Par. test p
value
Nonpar. test p
value
[0, 3] −0.0033 0.4807 0.3357 0.0043 0.4833 0.1826 −0.0077 0.3177 0.1131
[1, 3] −0.0039 0.3809 0.1683 0.0070 0.0951 0.0997 −0.0111 0.0570 0.0299
Abbreviations: AAR, average abnormal return; CAAR, cumulative average abnormal return.
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TABLE E3 Comparing with the firms: aquaculture
Aquaculture (HI) Aquaculture (LO) Difference: HI–LO Aquaculture
Day AAR
Par. test p
value
Nonpar. test p
value AAR
Par. test p
value
Nonpar. test p
value AAR
Par. test p
value
Nonpar. test p
value
−3 0.0016 0.6030 0.7657 0.0016 0.4090 0.3935 −0.0003 0.9939 0.6270
−2 0.0011 0.6262 0.4200 0.0003 0.8350 0.4873 0.0007 0.8397 0.8517
−1 −0.0027 0.2925 0.4292 −0.0009 0.2656 0.3718 −0.0017 0.6687 0.6422
0 −0.0011 0.6473 0.7840 −0.0001 0.8281 0.4628 −0.0010 0.7916 0.9361
1 −0.0013 0.5349 0.6364 0.0004 0.9102 0.1265 −0.0018 0.6698 0.8601
2 −0.0009 0.7126 0.7840 0.0023 0.3710 0.9210 −0.0032 0.4475 0.6653
3 0.0025 0.3672 0.8769 −0.0008 0.7585 0.9525 0.0034 0.4798 0.9361
Period CAAR
Par. test p
value
Nonpar. test p
value CAAR
Par. test p
value
Nonpar. test p
value CAAR
Par. test p
value
Nonpar. test p
value
[0, 3] −0.0008 0.8566 0.9462 0.0018 0.7238 0.9842 −0.0027 0.7461 0.8769
[1, 3] 0.0002 0.9511 0.7962 0.0019 0.6895 0.9842 −0.0016 0.8307 0.7446
Abbreviations: AAR, average abnormal return; CAAR, cumulative average abnormal return.
TABLE E4 Comparing spills and earthquakes for companies high or low in aquaculture
Aqua- HI
Spills Earthquakes Difference: spills–earthquakes
AAR Parametric Nonparametric AAR Parametric Nonparametric AAR Parametric Nonparametric
−3 −0.0067 0.0430 0.1124 −0.0018 0.5188 0.3946 0.0049 0.2536 0.5734
−2 −0.0022 0.5171 0.8918 −0.0019 0.5264 0.4024 0.0002 0.9572 0.6545
−1 −0.0024 0.6032 0.9535 0.0085 0.0861 0.0655 0.0110 0.1073 0.1672
0 −0.0088 0.2342 0.3029 −0.0043 0.1022 0.3644 0.0043 0.5704 0.8587
1 0.0058 0.1636 0.0543 −0.0241 0.0005 0.0003 −0.0299 0.0001 0.000
2 0.0005 0.8884 0.8408 −0.0256 0.0118 0.0697 −0.0261 0.0119 0.1921
3 −0.0031 0.6434 0.4562 0.0153 0.0097 0.0295 0.0184 0.0403 0.0458
Aqua-LO
Spills Earthquakes Difference: spills–earthquakes
AAR Parametric Nonparametric AAR Parametric Nonparametric AAR Parametric Nonparametric
−3 0.0039 0.2921 0.6235 −0.0009 0.5699 0.3390 −0.0048 0.2311 0.4270
−2 0.0016 0.3991 0.1238 0.0031 0.2835 0.1488 0.0014 0.6773 0.1026
−1 0.0022 0.4401 0.6778 0.0005 0.8465 0.9030 −0.0017 0.6682 0.9013
0 −0.0026 0.4274 0.0336 −0.0011 0.4868 0.5057 0.0015 0.6827 0.2972
1 0.0010 0.6141 0.4333 −0.0264 0.0010 0.0001 −0.0274 0.0006 0.0022
2 0.0012 0.5065 0.5647 −0.0224 0.0215 0.2489 −0.0236 0.0157 0.6034
3 −0.0003 0.7999 0.0966 −0.0109 0.0747 0.2810 0.0113 0.0709 0.1040
−3 0.0039 0.2921 0.6235 −0.0009 0.5699 0.3390 −0.0048 0.2311 0.4270
Abbreviation: AAR, average abnormal return.
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TABLE E5 Comparing negative and positive policy shocks for companies high or low in aquaculture
Aqua-HI
Positive announcement Negative announcement Difference: positive–negative
AAR Parametric Nonparametric AAR Parametric Nonparametric AAR Parametric Nonparametric
−3 −0.0031 0.3033 0.3590 0.0091 0.1487 0.1396 −0.0012 0.0500 0.0617
−2 0.0029 0.2402 0.4035 −0.0017 0.7007 0.7826 0.0047 0.3246 0.7931
−1 −0.0016 0.5449 0.5230 −0.0044 0.3985 0.6378 0.0027 0.5976 0.7184
0 0.0010 0.6793 0.6942 −0.0047 0.3678 0.8583 0.0058 0.2692 0.6700
1 −0.0029 0.3128 0.2449 0.0011 0.7392 0.3065 −0.0041 0.3689 0.1897
2 −0.0009 0.7127 0.4222 −0.0008 0.8719 0.6148 −0.0001 0.9707 0.3174
3 −0.0001 0.9961 0.2870 0.0067 0.2061 0.3221 −0.0067 0.2521 0.1843
Aqua-LO
Positive announcement Negative announcement Difference: Positive – Negative
AAR Parametric Nonparametric AAR Parametric Nonparametric AAR Parametric Nonparametric
−3 0.0027 0.5127 0.5892 0.0005 0.3388 0.3173 0.0021 0.5868 0.8734
−2 0.0025 0.4161 0.2197 −0.0016 0.3388 0.3173 0.0042 0.2238 0.0797
−1 −0.0014 0.4240 0.5234 −0.0005 0.3388 0.3173 −0.0008 0.6224 0.8734
0 −0.0008 0.2269 0.1850 0.0005 0.3388 0.3173 −0.0014 0.1176 0.0797
1 −0.0058 0.1678 0.0272 0.0061 0.3388 0.3173 −0.0120 0.1231 0.0086
2 0.0065 0.2001 0.5234 −0.0015 0.3388 0.3173 0.0081 0.1085 0.3809
3 −0.0047 0.3027 0.5234 0.0027 0.3388 0.3173 −0.0008 0.1538 0.3809
Abbreviation: AAR, average abnormal return.
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